The objective of this study was to investigate the association between chronic back pain (CBP) and urinary incontinence (UI) in women. Study Design: This study was a cross-sectional, observational study. Background: There are numerous factors associated with the development of back pain, yet little consideration has been given to the pelvic fl oor musculature and dysfunction of this musculature, which may also cause UI. Currently, limited research exists evaluating the relationship between back pain and UI. Methods and Measures: Data from a sample of 2341 women from the Kentucky Women's Health Registry were used for analysis. The primary variables of interest were self-reported CBP and stress UI (SUI), with SUI serving as the primary dependent variable. Simple comparisons were performed using chi-square tests and 2-sample t tests, and multivariable associations were assessed using binary logistic regression. Results: Reports of SUI were higher in women reporting CBP than those not reporting CBP (49.0% vs 35.2%,
INTRODUCTION
Back pain is a highly prevalent musculoskeletal condition. Specifi cally, low back pain (LBP) is the most common type of pain reported by US adults, with 1 in 4 adults reporting the experience of LBP in the past 3 months. 1 , 2 Furthermore, a reported 70% to 85% of adults will experience an episode of LBP at some point in their lifetime. 3 -7 Although it is generally believed that most cases of acute LBP tend to resolve within a relatively short timeframe, some individuals go on to develop chronic back pain (CBP). 8 Data from a recent systematic review reveal that between 44% and 78% of individuals experience a relapse of LBP and between 42% and 75% of individuals still report LBP after 12 months. 9 Furthermore, Freburger et al 10 report a recent increase in both the prevalence of chronic LBP and the number of individuals who seek care from a health care provider for their chronic LBP.
Low back pain is one of the most common diagnoses treated by physical therapists. 11 In addition, despite advances in diagnosis and treatment, physical therapy is one of the largest direct cost components for the treatment of LBP. 12 Therefore, appropriate clinical management of chronic LBP is important. Chronic LBP represents a clinical challenge because it tends not to improve over time and is a signifi cant economic burden on individuals and society. 8 , 12 -14 
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Furthermore, the majority of patients with back pain have nonspecifi c LBP, which is not attributable to a known, specifi c pathology. 14 , 15 The exact mechanism for the development of back pain can be multifactorial and may not always be clearly understood. This complicates the physical therapy management of back pain due to the inability to fi nd a specifi c anatomic cause of pain.
One factor the physical therapist may consider when determining the origin of back pain is dysfunction in relevant trunk musculature. Trunk control is reliant on the function and coordination of muscles in the abdominopelvic cavity and dysfunction of this musculature may lead to pain and disability. Previous research has focused on the contribution of "traditional trunk musculature" to provide trunk stability, particularly, the rectus abdominis, transversus abdominis, and multifi dus. 16 -19 Recent research has focused on the role of the pelvic fl oor muscles (PFMs) to aid spinal stability. 20 -22 In addition, the role of the PFMs in promoting continence is well documented. 23 -25 Given the PFMs' dual role, it is logical to hypothesize a relationship between continence status and the presence of back pain.
Several studies have shown an association between back pain and urinary incontinence (UI). 26 -29 Finkelstein 26 reported a strong association between "back problems" and UI in both men and women. A cross-sectional study of women only by Smith et al 27 found a relationship between continence disorders and back pain "in the past 12 months." In addition, Kim et al 28 found that women with greater UI severity also have a higher perceived severity of LBP and LBP perceived disability. Finally, Eliasson et al 29 surveyed women who were receiving physical therapy for LBP and reported that 78% of these women also reported UI.
Although studies have shown a relationship between LBP and UI, the defi nition of back pain across studies varied. No study has specifi cally used the terminology "chronic back pain" and investigated the association between CBP and UI. Furthermore, no known study has been conducted in the United States to determine the association between back pain and UI in women. Therefore, the primary aim of this study is to determine whether there is an association between CBP and UI in women.
METHODS AND MEASURES

Study Sample
This study is a cross-sectional analysis of data from the Kentucky Women's Health Registry (KWHR). The KWHR is a statewide database that uses a postal survey and Internet correspondence to collect annual self-reported data on physical and mental well-being, health behaviors, diagnoses, symptoms, and social factors reported from Kentucky women aged 18 years and older. The KWHR includes data from 13 328 women participating in the survey from March 2006 (start of registry) to March 2010. The KWHR received its fi rst institutional review board approval on May 11, 2005 , IRB number 05-0387-P3G, and has had continued renewals with the most recent renewal date of July 12, 2012.
Because the KWHR is a longitudinal registry, women who reported CBP were identifi ed and only data from their most recent survey responses that included CBP were used. Data from the most recent survey were selected from women without a history of CBP. Data from women with a self-reported history of cancer, neurological disorders, bone disorders, pelvic disease, or history of joint, spine, and/or disc surgery were excluded. Data from a total of 2418 women were included in study analyses ( Figure ) . Of the original sample of 2803 women, continence status, back pain status, and other demographic data needed for study analyses were missing from 27, 17, and 341 women, respectively.
Variables and Categorization
The primary variables of interest were self-reported UI and CBP. Urinary incontinence was collected as a binary variable and served as the dependent variable. Incontinence was defi ned in relation to the defi nitions of the International Continence Society. 30 First, a general question on UI was asked of participants. Urinary incontinence was defi ned for participants on the basis of a positive response to the question "Do you leak urine (or) water when you didn't want to?" Urinary incontinence was further classifi ed by type. Stress urinary incontinence (SUI) was defi ned as a positive response to the question "Do you leak urine (or) water when you cough, sneeze or exercise?" Urge urinary incontinence (UUI) was defi ned as a positive response to the question "Do you ever leak urine (or) water on the way to use the bathroom?" Mixed urinary incontinence (MUI), the complaint of involuntary leakage associated with urgency and also with exertion, effort, sneezing, or coughing, was determined if participants were categorized as having both SUI and UUI. A total of 949 women indicated UI, but most of these women (91.9%) reported SUI, leaving only 77 participants who indicated UUI alone. Given the small number of participants reporting UUI but not SUI, these participants were removed, providing an analyzable set of 2341 women; all 872 women reporting UI also reported SUI ( Figure ) .
Chronic back pain was also categorized as a binary variable and served as the independent variable. Participants were categorized as reporting CBP if they (1) endorsed the "back" response to the question "Which of the following body areas are chronically painful" and/or (2) responded with "CBP" to the question, "Do you have any of the following musculoskeletal disorders?"
Potential confounding variables were also investigated. These variables included obesity, physical activity, health status, parity, vaginal birth, asthma, educational level, age, and race ( Table 1 ) .
Statistical Analysis
Descriptive statistics, means and standard deviations for continuous data and percentages for categorical data, were computed. Participants were described according to CBP and UI. Groups were compared using 2-sample t -tests for continuous variables and chi-square tests for categorical variables. Binary logistic regression was used to investigate the relationship between CBP and SUI while controlling for potential confounding variables. As an additional subset analysis, binary logistic regression was also used to investigate the relationship of SUI alone and SUI with UUI (MUI). Potential confounders were identifi ed using published studies 31 -33 and when bivariate comparisons suggested a relationship with CBP and UI. Potential confounders included race, education, obesity, sedentary lifestyle, self-report of asthma, parity, and delivery type. Adjusted odds ratios (aOR) obtained from the logistic regression are reported with 95% confi dence intervals. P values Ͻ 0.05 are considered statistically signifi cant for all statistical tests. All analyses were performed using SAS v9.2 (SAS Institute, Inc, Cary, NC).
RESULTS
Characteristics of participants (N ϭ 2341) based on CBP status are presented in Table 2 . Table 3 includes participant characteristics based on continence status. The women in this sample are predominantly white (93.1%) and college educated (62.8%). The sample represents a healthy population of women with 69.8% reporting excellent/very good health, 82.6% indicating at least moderate activity levels, and only 29.5% with BMI levels in the obese category.
Of the 2341 women in the sample, 872 (37.2%) reported SUI. Of these women, 469 (53.8%) reported SUI alone and 403 (46.2%) reported SUI with UUI (MUI). Chronic back pain was reported in 343 participants (14.7%).
When compared with women without CBP (n ϭ 1998), those who self-reported CBP (n ϭ 343) were less likely to have college degrees (54.8% vs 64.1%, P ϭ .001), were more likely to be obese (42.0% vs 27.4%, P Ͻ .001), indicated lower rates of excellent/very good perceived health (49.3% vs 73.3%, P Ͻ .001), and were more likely to lead a Compared with women who did not indicate SUI, those who self-reported SUI were less likely to have college degrees (57.9% vs 65.6%, P Ͻ .001) and were less likely to report excellent/very good health (62.7% vs 73.9%, P Ͻ .001). Women reporting SUI were also more likely to report being obese (39.1% vs 23.8%, P Ͻ .001) and were more likely to lead a sedentary lifestyle (21.1% vs 15.2%, P Ͻ .001). Most (71.0%) women in the SUI group report having had a vaginal birth, but far fewer (42.1%) report a vaginal birth in the non-SUI group ( P Ͻ .001). Chronic back pain is also reported at a higher rate in the SUI group than in the non-SUI group (19.3% vs 11.9%, P Ͻ .001).
Given the differences between those reporting CBP or not, as well as the differences between those reporting SUI or not, a multiple logistic regression was used to investigate the relationship between CBP and SUI, while accounting for potential confounding variables. Potential confounding variables included white race, age, education, perceived health status, activity level, obesity, parity, vaginal birth, and asthma ( Table 4 ). After controlling for potential confounding, the odds of SUI increased by 44% for women with CBP compared with those not reporting CBP ([aOR] ϭ 1.44, 95% confi dence interval [CI]: 1.11-1.86). Also, of note were increased odds of SUI for women who were obese, had asthma, and had less than "excellent/very good" perceived health, had 1 or more live births, and had a vaginal birth. Further partitioning the selfreport of SUI into SUI alone and SUI with UUI (MUI) demonstrated that women with CBP had increased odds of SUI alone ([aOR] ϭ 1.35, 95% CI: 0.99-1.84) and MUI ([aOR] ϭ 1.46, 95% CI: 1.05-2.05), although only the MUI analysis achieved signifi cance at the 0.05 level ( Table 4 ).
COMMENT
The aim of our study was to establish the association between CBP and UI in women. Our data indicate that women who report CBP were signifi cantly more likely to have SUI. This study also identifi ed other confounding factors associated with CBP, including obesity, physical activity, health status, and education level. These results are similar to other reported risk factors for back pain. 1, 2, 27, 34, 35 Obesity, in addition to being associated with CBP, was also associated with increased odds of SUI. Finally, a greater odds of SUI was found in women reporting more than 1 child birth and women reporting vaginal births. Allen et al 36 reported that vaginal childbirth could damage the PFMs and their nerve supply. This could, therefore, lead to PFM dysfunction such as incontinence. The participants in the KWHR represent a healthy population with "excellent/good" perceived health reported more frequently than "poor" health. However, there is still a considerable disparity in the reporting of "excellent/very good" perceived health between those with (49.3%) and without (73.3%) CBP and those reporting SUI (62.7%) or not (73.9%). Furthermore, rates of reported CBP (14.7%) and SUI (37.2%) are similar to prevalence rates reported in the literature. The prevalence rates of UI have a wide variance from 5% to 69%, but most studies report some degree of UI in 25% to 45% of women. 37 , 38 Chronic back pain has prevalence rates reported to be 10% to 23% in the population. 7 , 10 However, because our sample included a select group of women that excluded those with cancer, neurological disorders, bone disorders, pelvic disease, or history of joint, spine, and/or disc surgery, the rate of CBP and SUI are actually lower in the analysis set than in the larger KWHR sample.
This study is the fi rst known study in the United States to investigate the relationship of CBP and SUI. However, this study has several limitations. First, the variables in our study are self-reported and not medically confi rmed. Confi rmation of a true medical diagnosis of CBP or UI would require medical consultation. Despite this, we believe that the participants were able to respond appropriately given the language of the questions. For example, participants were not specifi cally asked whether they had UI, UUI, or SUI but were rather asked to answer questions on the basis of the symptoms such as "Do you leak urine (or) water when you cough, sneeze, or exercise?" Also, responses provided to the survey may be subject to recall bias. To minimize this possible problem, the questions for CBP and UI were asked in the present verb tense, such as "Do you have …" versus asking the participant to refl ect on whether or not they had a symptom of UI or CBP over a prior time period, such as "In the past 12 months have you had …." Moreover, the complete association of CBP and each type of UI could not be fully explored since so few participants indicated UUI without also indicating SUI. To prevent misclassifi cation bias, the small number of participants reporting UUI alone (n ϭ 77) were excluded and the analysis focused on those reporting SUI versus not. Additional analyses were also conducted to investigate the CBP relationship to SUI alone and to SUI with UUI (MUI). Similar increased odds of SUI alone and MUI were observed for those reporting CBP, although only MUI achieved statistical signifi cance. Another potential limitation is that the frequency and severity of SUI were not collected for investigation nor were the location and severity of CBP obtained as items in the KWHR. In addition, the cross-sectional nature of this study prevents fi rm conclusions from being drawn regarding the causality of the relationship between CBP and UI. Finally, generalizations of results are limited because participants are recruited only from one state and the aim of the KWHR database may have attracted women with higher interest in health issues, compared to the general population, and possibly women with higher levels of education. Participants knew that information volunteered for the KWHR was specifi cally intended for women's health research making selection bias a possibility. However, the lack of comparable national or other state data on the relationship between CBP and UI raises the signifi cance of these fi ndings.
Our data are consistent with previous data that suggest that incontinence may be associated with back pain. Particularly, this study demonstrates a signifi cant association between SUI and CBP. An increased rate of UI in women with back pain is consistent with the previous fi ndings of Smith and colleagues 27 based on their survey of Australian women. Our fi ndings are also consistent with data from Finkelstein 26 that determined an association with "back problems" and UI in the survey of Canadians. However, neither of these studies differentiated between the type of incontinence, either stress or urge incontinence. Our data suggest that women reporting UI indicate SUI more often, and that rates of SUI are increased in those also reporting CBP. Smith et al 27 looked at the frequency of both back pain and UI in terms of "never," "rarely," "sometimes," or "often." Another study by Kim et al 28 assessed UI frequency and severity, using a numeric scale, and then classifi ed participants' total score for UI as mild, moderate, and severe. Kim et al also had participants rate back pain severity using a Visual Analog Scale and functional disability, using the Korean version of the Oswestry Disability Index. Our study did not examine the frequency or severity of back pain or UI. Another study by Eliasson et al 29 was the only study to examine the types of UI (stress, urge, and mixed) in relation to LBP in addition to classifi cations of UI as "occasionally," "several times," and "often." Eliasson and colleagues reported that 78% of the women with LBP reported UI and of these women 72% SUI, 1% UUI, and 27% MUI. In our study, 51.4% of the women with CBP reported any UI and of these women 44.0% reported SUI alone, and 6.0% reported UUI alone, and 47.8% reported SUI with UUI (MUI). Similar to our study, other studies investigating the relationship between back pain and UI used surveys or questionnaires and a crosssectional study design. 26 -29 However, Finkelstein 26 asked participants if they had UI or "back problems" diagnosed by a health care professional as opposed to just self-reporting these symptoms. The difference between an anonymous survey and a medical diagnosis may be important, especially since less than 50% of women with UI discuss their symptoms with their health care providers. 39 , 40 Finally, the defi nitions of back pain and UI in the literature vary and may complicate comparison of these studies. One explanation for the increased likelihood of SUI occurring with CBP may be dysfunction of the PFMs. It has been documented that the PFMs play a role in urinary continence particularly during activities that result in increased abdominal pressure. 24 , 25 , 41 , 42 It has also been demonstrated that the PFMs play a role in spinal stability. 20 -22 A recent study by Arab et al 43 reports a signifi cant difference in the PFM function for women with and without LBP as measured by transabdominal ultrasound. Furthermore, Smith et al 44 have suggested that the postural function of the PFMs is altered in women with incontinence, with a delayed response in incontinent versus continent women. 44 Finally, a longitudinal study completed on UI and back pain suggests that pelvic fl oor dysfunction may contribute to the development of back pain. 31
CONCLUSION
A signifi cant association between CBP and stress UI was found. It is reasonable to conclude that it is important for all trunk muscles, including the PFMs, to function in coordination with one another for postural control and for prevention of pain and dysfunction. Therefore, it may be possible that the management of CBP includes assessment of and treatment for the PFMs. Although uncertain, it is the concern of these authors that this may not be the common practice in the physical therapy management of back pain. Therefore, as part of the complete history, the physical therapist should consider the fi ndings of this study when treating women with back pain and inquire about the patient's level of continence. Because the topic of continence is often diffi cult to discuss, and because patients may not understand the relationship between this symptom and others, it is even more imperative for health care professionals, including physical therapists, to initiate discussion on this topic. Clinical assessment fi ndings may indicate the need for further treatment interventions that may address the pelvic fl oor and referral to a physical therapist specialized in the treatment of incontinence or to another health care provider. The relationship between UI and CBP identifi ed in this study, along with the importance of postural muscles in both UI and CBP, provides the clinician insight into potential interventions for treatment and prevention.
Future research should focus on determining whether physical therapists, particularly those treating women with back pain, ask these particular patients about their level of continence. Potential barriers may exist for a physical therapist to ask patients about continence or for patients to answer a question about their level of continence. Furthermore, it is unknown whether the common physical therapy management for back pain includes assessment and treatment of the pelvic fl oor musculature. Reasons why physical therapists do or do not incorporate PFM exercises for patients with back pain should be explored. Further studies that assess the function of the PFMs in women with and without back pain are needed. Treatment intervention studies that examine the effect of incorporating pelvic fl oor musculature into traditional back stabilization programs should be pursued and evaluated for differences in pain, disability, or total health care costs. It is unknown whether incorporating PFM exercises into traditional rehabilitation strategies for CBP will result in less pain, disability, or better utilization of the health care dollar. Finally, future research should also consider additional prospective longitudinal studies to investigate the predictive value of UI or CBP. ❍
